Lipid peroxidation in normoxic and ischaemic-reperfused hearts of fish oil and lard fat fed pigs.
The in situ and in vitro rate of lipid peroxidation of hearts were determined in two groups of pigs which had been fed diets which differed only in fatty acid composition for 8 weeks. During the dietary period venous plasma levels of malondialdehyde and lipofuscin were not higher in pigs receiving the highly unsaturated fatty acid-containing mackerel oil than those receiving lard fat. Malondialdehyde was produced in the coronary system of the mackerel oil fed animals. After the heart was subjected to a sequence of short periods of ischaemia (5 min) and reperfusion (10 min), myocardial malondialdehyde production in the mackerel oil fed pigs did not increase. Contribution of prostaglandin synthesis products to myocardial malondialdehyde formation is probably of minor importance. Recovery of regional heart function after the ischaemic periods was similar for both dietary groups. In the phospholipids of sarcolemmal preparations isolated from the left ventricle of mackerel oil fed animals 18:2 n-6 and 20:4 n-6 were partially replaced by 20:5 n-3 and 22:6 n-3. Ischaemia-reperfusion did not alter sarcolemmal fatty acid composition and Ca2+ pumping ATPase activity. Sarcolemmal membrane from mackerel oil fed pigs exposed in vitro to a free radical generating system showed a higher malondialdehyde production than that from lard fat fed pigs. Thus, in spite of the increased susceptibility of heart membranes to free radical generated peroxidation in mackerel oil fed animals, recovery of left ventricular function was similar following multiple short-term periods of ischaemia.